Identification and properties of the covalently bound flavin of beta-cyclopiazonate oxidocyclase.
Beta-Cyclopiazonate oxidocyclase from Penicillium cyclopium has been previously shown to contain flavin dinucleotide in covalent linkage to the protein. In the present study, a pure flavin mononucleotide peptide was isolated from the enzyme by tryptic-chymotryptic digestion, chromatography on Florisil and on diethylaminoethylcellulose, and hydrolysis with nucleotide pyrophosphatase. The flavin peptide contains 9 amino acids, including histidine in linkage to the flavin, and Asx as the N-terminal residue. The fluorescence of the flavin in the FMN peptide is profoundly quenched even at pH 3.2, where protonation of the imidazole prevents queching of the flavin fluorescence by histidine. This quenching appears to be due to interaction of the flavin with a tryptophan residue, as the quenching is abolished by oxidation of the tryptophan with performic acid. Similarly, the fluorescence of the tryptophan in the peptide is quenched, presumably by the flavin. The flavin of beta-cyclopiazonate oxidocylcase is attached, by the way of the 8alpha-methylene group, to the imidazole ring of a histidine. The aminoacylflavin isolated from the enzyme is identical in the pKa of its imidazole group, in reduction by NaBH4, and in other properties with synthetic 8alpha-(N1-histidyl)riboflavin. The pKa of the histidylriboflavin component of the oxidocyclase is 5.2 before and 5.0 after acid modification of the ribityl chain, as is found in the synthetic derivative. It is concluded that the enzyme contains the N1 isomer of histidylriboflavin and that acid hydrolysis of flavin peptides isolated from the oxidocyclase, while liberating histidylriboflavin, also causes acid modification of the ribityl chain of the flavin moiety.